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Abstract. — Metriocnemus yaquina from Oregon coastal rock pools is described in all life 
history stages as new to science. The generic diagnosis of Metriocnemus is emended and the 
disparate larval ecologies exhibited within the genus are reviewed and supplemented. 


The immature stages of non-biting midges (Chironomidae: Diptera) occur abun- 
dantly in most aquatic biotopes. Of over 5,000 chironomid species world-wide, over 
100 occur in marine and intertidal habitats and at least a similar number, exclusively 
in the more apomorph members of the subfamily Orthocladiinae, have terrestrial 
larvae. Species of the orthoclad Metriocnemus Wulp exhibit one of the broadest 
spectra of larval habitat, ranging from the margins of running and standing freshwater 
through plant-held waters (phytotelmata), the hygropetric (thin-water film) zone to 
apparently fully terrestrial biotopes. The discovery of an undescribed species from 
a novel habitat, a Pacific coastal rock pool, prompts us to present new data and 
review the disparate ecologies within the genus. Furthermore, although Metriocnemus 
is a morphologically homogeneous genus, the new species requires emendation to 
the previous generic concept in all life-history stages. 


METHODS 


All material examined is microscope slide prepared in Euparal with pupal exuviae 
mounted on the same slide as the associated adult. Our terminology follows Saether 
(1980) except where we recognise the hyaline subapical antennal sensillum as a 
sensillum trichodeum, not a sensillum chaeticum. 

Abbreviations for type repositories are: AMNH—American Museum of Natural 
History, New York, USA; BMNH — British Museum (Natural History), London, UK; 
CNC—Canadian National Collection, Biosystematics Research Centre, Ottawa, On- 
tario, Canada. 


Metriocnemus yaquina, new species 
Figs. 1—4 


Description. (Measurements in um from stated range unless otherwise in paren- 
theses.) 
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Fig. la, b. Antenna of Metriocnemus yaquina. a. Male. b. Female. 


Male imago (N = 2). Body length 3.5-3.7 mm, wing length 1.7-1.8 mm. Brown, 
with vittae scarcely darker. Antenna (Fig. la) with 7 flagellomeres of lengths 72-82, 
40-43, 35-36, 36—40, 33-39, 116 (1). Antennal ratio 0.46 (1). Flagellomeres 1—6 
with subapical sensilla trichodea subequal in length to flagellomere. Head with 3-5 
frontals and 1-2 postorbitals scarcely differentiated from the 3-5 approximate rows 
of 26—29 temporals. Clypeus with 30-34 densely crowded setae. Eye rounded, without 
dorsomedian extension. Palp 5 segmented, 1 not measurable, 2-5 respectively 40- 
42, 83-103, 58-75 and 91-100 long; 3 with subapical group of 4—6 sensilla basiconica 
not arising from pit. 

Thorax with moderately broad antepronotum and medially separated lobes, each 
bearing 12-14 lateral antepronotals. Dorsocentrals strong, anteriorly irregularly in 
3-5 rows, posteriorly biserial, totalling 37—41 setae; 19-21 strong, gently curved, 
biserial acrostichals ending in mid scutum; 10-12 prealars; 2-3 supralars; 15-24 
scutellars. 

Wing with moderately projecting anal lobe, dense macrotrichia covering membrane 
with the exception of bare areas beneath R,,, and M,,,,; all veins except R,,3; with 
setae; costa extended about 140-150 um. R, very faint, running between R, and 
R,,5, apically evanescent. V.R. 1.07—1.1. Squama with 13-19 setae. 

Legs lacking sensilla chaetica and pulvilli. P1 without spur or pseudospurs, P2 with 
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Fig. 2a-e. Genitalia of Metriocnemus yaquina. a. Male, left side, dorsal. b. Male, left side, 
ventral. c. Female, ventral. d. Female, dorsal. e. Gonapophysis VIII, enlarged. 
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a simple hyaline spur, P3 with stronger spur and comb; both P2 and P3 with dark 
pseudospurs on apices of tarsomeres 2 and 3. Beard ratio on all legs less than 1. Leg 
ratios: P,, 0.55-0.57, P, 0.45-0.47, P}, 0.47-0.53. Abdomen evenly covered with 
setae. Genitalia (Fig. 2a, b). Tergite IX with even cover of setae. Anal point bare, 
hyaline, elongate subtriangular. Virga absent. Gonocoxites with widely separated 
bases, 260-275 long, with volsellae scarcely indicated. Gonostylus 124-128 long, 
narrow, with shallow subapical crista dorsalis and bluntly rounded megaseta. 

Female imago (N = 7 or 8). As male except: Body length 3.4-4.7 mm, wing length 
2.0-2.3 mm. Antenna (Fig. 1b) with 5 flagellomeres (nearly complete fusion of 3 and 
4 in one specimen) of lengths 89—103, 46-53, 46-50, 46-59, 116-129. Antennal ratio 
0.46-0.57. All flagellomeres with subapical sensilla trichodea subequal in length to 
flagellomere. Temporal setae and clypeus with slightly higher setal counts than male. 
Palp 5 segmented, 1 not measurable, 2-5 respectively 23-42, 83-106, 50-84, and 
96-109 long, 3 with subapical group of 4—6 sensilla basiconica not arising from pit. 
Thoracic setal counts: 10-16 lateral antepronotals, 34—42 dorsocentrals, 23-35 ac- 
rostichals, 13—21 prealars; 2-3 supralars; 22-50 scutellars. Wing with V.R. 1.19- 
1.33. Squama with 13-24 setae. Leg ratios: P,, 0.52-0.59, P,, 0.40-0.46, P}, 0.50- 
0.55. Genitalia (Fig. 1c, d, e). Tergite large, undivided, posteriorly squared off, with 
55-65 setae. Gonocoxite IX swollen laterally and bearing 15-20 setae. Gonapophysis 
VIII comprising only large ventrolateral lobe (Fig. le). Gonocoxapodeme very faint, 
only detectable close to notum. Membrane around vagina and labia present but 
weakly sclerotised. Tergite IX distinct, with rounded to subtriangular caudolateral 
extensions. Spermathecae light coloured, somewhat pear shaped with weak neck 
region, maximum length 86-116, width 53-83, spermathecal ducts curved, almost 
looping in some examples, ending separately, without bulbs at vagina. Cerci pediform, 
of maximum length 132-175. 

Pupa (N = 10) (Fig. 3). Total length of male 5.0-5.4 mm (2), female 5.8-6.7 mm 
(8). Thorax yellow-brown, abdomen pale except for yellow apophyses and posterior 
rows of tergal spines. Cephalothorax (Fig. 3c). Frontal setae absent; ocular area with 
1 postocular on inner margin of eye sheath. Antennal sheaths without pearl row. 
Cephalic area smooth. Thoracic horn absent. Antepronotum with 2 dorsal and 1 
lateral antepronotal setae, the more dorsal stronger. Precorneals subequal in strength 
or pcl (anteriormost) slightly stronger, arranged in a triangle. Anteriormost dorso- 
central (dcl) widely separated from dc2, which is somewhat distant from the adjacent 
dc3 and 4. All thoracic setae approximately 50 um long and moderately stout. Thorax 
rugose, wing sheath smooth. Abdomen (Fig. 3a, b). Tergite I rugulose anteriorly, II- 
IX with anterior transverse bands of small spinules partially extending onto pleurae. 
Tergites II-VII with posterior transverse single row of 20-30 yellow-pigmented, 
spine-like tubercles. Conjunctives VII/VIII and VIII/IX with transverse band (3-5 
spines wide) of translucent, anteriorly directed curved spines. Sternite I bare, I-III 
with variable antero-median patch of hair-like spinules, stronger in male pupae, 
absent in many females). Sternites IV-VIII with anterior transverse band of shagreen, 
IV-VII with posterior band of anteriorly directed spinules, medially interrupted on 
IV and often V. Pedes spurii A and B absent. Setation: All abdominal setae moderately 
developed, distinct. Segment I with 5D, 2L and 1V setae, II-VII with 5D, 4L and 
4V setae, VIII with 1D, 4L and 1V seta. Seta D, long; L, weak. 0 setae absent. Anal 
lobe (Fig. 3d, e) 420-470 long, bearing three 195-215 long macrosetae, inserted 
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Fig. 3a—e. Pupa of Metriocnemus yaquina. a. Dorsal abdomen. b. Ventral abdomen. c. 
Lateral thorax. d. Anal macrosetae, ventral. e. Apex of anal lobe and genital sac of male, dorsal. 


internally from margin of anal lobe. Macrosetae somewhat broadened and 0.43-0.50 
length of segment IX. Genital sacs of both sexes do not over-reach anal lobe. 
Fourth instar larva (N = 20) (Fig. 4). Body length 4.6-5.6 mm, colored dark blue- 
green dorsally, yellow-green ventrally, with head capsule 400-581, dark brown with 
black mentum and mandible. Antenna (Fig. 4a) four segmented, half mandible length, 
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Fig. 4a-f. Larva of Metriocnemus yaquina. a. Antenna. b. Labrum. c. Mentum. d. Mandible. 
e. Maxilla. f. Terminal abdominal segments. 
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segment lengths 51-65, 11-13, 5-7, 3-5. Antennal ratio 2.3-3.0. Antennal blade 25- 
31 long. Lauterborn organs and subsidiary style absent. Labrum (Fig. 4b) with SI 
setae and labral lamellae plumose, the labral lamellae curving dorsal to and between 
bases of SI. SHI setae simple and long, SII perhaps absent, SIV a single peg sensillum. 
Chaeta media finely plumose, remaining chaetae more coarsely branched apically; 
pecten epipharyngis of five subequal scales; three short apically divided chaetulae 
laterales; chaetulae basales narrow, one simple one apically finely divided. Preman- 
dible 77-81 long, with 2 subequal apical teeth and a strong brush. Mandible (Fig. 
4d) 132-165 long, with short apical tooth and four inner teeth. Seta subdentalis 24— 
26 long, spine-like; seta interna with 6-7 serrate branches. Inner and outer margins 
of mandible smooth, without crenulations. Mentum (Fig. 4c) 106-134 wide, with 
two (uniquely three) median teeth and five pairs of laterals, with first laterals lower 
than the second. Maxilla (Fig. 4e). Squat, with lacinial chaetae undifferentiated, fine 
and simple. Sensilla basiconica well developed. Pecten galearis and appendix absent. 
Abdomen (Fig. 4f). Anterior parapod claws golden, simple, or on longer claws bearing 
a few subapical denticles. Posterior parapod 270-360 long, bearing simple yellow- 
brown claws. Anal tubules absent. Body setation very weak. Procercus yellow-brown 
40-50 high by 30-45 wide, bearing 2 subequal lateral setae and 5—6 apical setae of 
maximum length 235-248. One apical procercal seta usually appreciably stronger 
(up to twice width of others), one moderate and 3—5 weak and shorter. 

Third instar larvae (N = 15). As fourth instar except for the following measure- 
ments: Body length 2.7—4.1 mm, head capsule 265-320. Antennal lengths 26-33, 8— 
12, 6-7, 2-4; Antennal ratio 1.3-1.7. Mandible 85-105, mentum width 70-82. Pro- 
cercus height 25-30, width 18-22, bearing two subequal apical setae of maximum 
length 188-210 and 3-5 short setae. Posterior parapod length 155-210. 

Holotype. 6 and associated exuviae, slide mounted in Euparal, UNITED STATES: 
Oregon, Franklin Co., nr Newport, Yaquina head, ex upper shore rock pool, 1.vii.1985, 
P. S. Cranston & D. D. Judd (AMNH). 

Paratypes. 18 (BMNH), 89 all with associated exuviae; 2 unassociated exuviae, 3 
pupae, 50 larvae, same locality and date as holotype (AMNH, BMNH, CNC). 

Etymology. From the type-locality, Yaquina Head; to be treated as a noun in 
apposition. 

Comments. This new species of Metriocnemus requires emendations to the generic 
diagnoses (larva: Cranston et al., 1983; pupa: Coffman et al., 1986). The clearly four 
segmented larval antenna differs from the 5 segments reported, although Picado 
(1913) clearly illustrated four segments for the larva of M. abdominoflavatus and one 
of the two larval species in Lobelia brassicae leaf axils (either M. lobeliae or M. 
canus, see below) has only four antennal segments. The lack of anal tubules has not 
been reported previously in the genus, but is not unexpected in a species from a 
habitat with highly conductive water, being found also in haline dwelling Chironomus, 
Cricotopus and Halocladius species. 

The pupal anal macrosetae, at 0.45-0.5 as long as tergite IX, are relatively longer 
and also stouter than in any other Metriocnemus where finer setae 0.3 as long as 
tergite IX are the maximal development. Further unusual character states in the pupa 
are the relatively stout cephalothoracic setae and the strong development of anteriorly 
directed hooklets on tergal conjunctives VII/VIII and VIII/IX. 

The reduction of the male antenna has not been reported previously in Metriocne- 
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mus. However, Dolichoprymna longipennis (Holmgren), with a reduced wing and 
male antenna, actually belongs in Metriocnemus (Saether, pers. comm.). 


SYSTEMATICS 


Saether (1977) placed Metriocnemus as sister group of Thienemannia Kieffer, and 
these forming the sister group of the remaining genera of the ‘““Metriocnemini.” Later 
Saether and Sublette (1983) suggested that Metriocnemus + Thienemannia was the 
sister group to genera based around Pseudorthocladius. Although Metriocnemus seems 
to be a well-founded monophyletic group based upon the pupal synapomorphy of 
the tergal posterior row of spine-like tubercles, the position of Thienemannia seems 
less well founded. In a recent study, Saether (1985) removed several problematic 
species from Metriocnemus to Thienemannia but further analysis is weakened by 
inadequate knowledge of many of the immature stages and many (if not all) differ- 
entiating character states in Thienemannia may be interpreted as plesiomorphies. 
The pupa of M. yaquina shows some intermediacy between Metriocnemus and Thi- 
enemannia in the relative length of the anal lobe setae, but the shape of the tergal 
spine-like tubercles are characteristic of Metriocnemus. Langton (1980) suggested 
that the two genera were not distinct; M. yaquina lends some support to this view, 
but we refrain from further comment until the immature stages of more Thiene- 
mannia are available. 

Internal relationships within Metriocnemus are confused, with species groups erect- 
ed on immature stages incongruent with those of adults. The male of M. yaquina 
shows a resemblance to M. longipennis and the M. fuscipes group through the reduced 
male antenna, absence of a virga, reduced (or absent) volsellae, but this placement 
is refuted by the immature stages of yaquina and only the male of /ongipennis is 
known (Saether, pers. comm.). 


ECOLOGY OF METRIOCNEMUS 


Metriocnemus yaquina is known only from rock pools within the splash zone of 
the Pacific Ocean on the Oregon coast. The pools were at or slightly above high tide 
level and were exposed to midday sun. By the first days of July a single pool only 
out of many in the zone retained any water, but even this liquid was of the consistency 
of thick green pea soup. Larvae were free-living in the rapidly diminishing pool and 
the previous presence of Metriocnemus larvae in similar but completely dry pools 
throughout the zone could be deduced from dried up larval remnants. Pupae were 
also free-living, with no evidence of the gelatinous pupal case observed in some 
congeners such as M. knabi Coquillett (Knab, 1905). 

Morphometrics of the final instar larvae show an unexpectedly high variation in 
body, head capsule and mandible length within the final instar, less so in the third 
instar. In temporary habitats such as these rock pools, there will be advantages in 
an accelerated life history, with metamorphosis less dependent on body size. How- 
ever, the reared adult females show less variability, but the sample size was smaller 
than for the 4th instar larvae and laboratory rearing may have disguised any effect. 

Current knowledge of the world-wide distribution of Metriocnemus species depends 
upon a varied reassessment of the generic position of many species. A substantial 
number of species have been described in Metriocnemus, but many were allocated 
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to the genus on an outdated generic concept dependent solely upon adult male midges 
and encompassed most “‘hairy-winged” Orthocladiinae. However, although the genus 
needs further taxonomic revision, recent regional catalogues, both published and in 
press, have elucidated the basic distribution. 

It is clear that there are at least twenty valid species in the northern hemisphere, 
of which about eight occur in both the Nearctic and Palaearctic regions, including 
one that occurs as far north as 83°N at Lake Hazen, Ellesmere Island (Oliver, 1963). 
The number of described species, which may not reflect accurately the true diversity, 
increases southward from the Arctic to the temperate regions, then diminishes to- 
wards the tropics, with apparently few species occurring in the southern hemisphere. 
For example, in the Afrotropical region, of five described species, four occur at 
altitudes of over 2,000 m. 

Larval Metriocnemus occur in one of the widest ranges of biotopes of any dipteran 
genus and perhaps are as catholic as any insect group. Within the wide geographic 
range indicated above, there are many stenotopic species, particularly those living 
in phytotelmata (plant-held water). We take the opportunity to review the literature 
and add several recent unpublished observations. 

In the temperate Holarctic region, particularly in the northern part, several Metri- 
ocnemus species, including fuscipes Meigen, terrester Strenzke, atratulus Zetterstedt 
and ursinus Holmgren have terrestrial larvae living in damp soils. Metriocnemus 
species can dominate some Holarctic boreal faunas. In Spitzbergen, M. ursinus was 
found to have a 3 year life cycle and production was estimated at around 1 gm: m7—!: 
yr! with highest densities occurring in Deschampsia alpina/moss tundra (Sendstat 
et al., 1977). 

Some species of larval Metriocnemus exploit the hygropetric (=madicolous, thin 
water film) biotope. M. hygropetricus Kieffer, a well known species, grazes on natural 
rock face seepages as well as in trickle bed filtration-type sewage works (Lloyd et al., 
1940) in the environs of which adult midges may occur in nuisance numbers (Learner, 
1975; Cranston, 1984). Metriocnemus are not reported from a similar sewage works 
in North America (Usinger and Kellen, 1955). The species involved in British sewage 
beds, M. hygropetricus (Kieffer) (=/ongitarsis Goetghebuer) and hirticollis (Staeger), 
are also sympatric in commercial cultivations of watercress (Rorippa nasturtium- 
aquaticum Hayek (Brassicaceae)) in chalk spring-fed pools (Cranston, 1982). Larvae 
of both species were active above the water surface on the plant stems at night, 
retreating below the water as day temperatures rose and humidity dropped. Com- 
mercial cropping of the watercress took place at dawn, resulting in contamination of 
the crop with midge larvae (which consumers believed to be “‘flukes’’). There is close 
similarity between hygropetricus and hirticollis in morphology, behaviour, and ecol- 
ogy where the species appear always to be sympatric in the hygropetric zones, seepages 
and first order streams. The larvae are separable only by the purple banding of 
hygropetricus in contrast to the green hirticollis, while the adults differ only in the 
depth of pigment of the haltere, a character which appears to vary with adult age (K. 
Goldie-Smith, pers. comm.). It is possible, but not yet established, that these may 
be colour polymorphs of a single species. 

Several temperate to subtropical species are specialist dwellers in phytotelmata 
and some have been relatively well studied. Metriocnemus martinii Thienemann 
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(=cavicola Kieffer) larvae appear restricted to tree-holes, particularly in beech (Fagus 
sylvaticus L.) in middle latitudes in Europe. Kitching (1971) observed up to 3 gen- 
erations per year in southern England, but age structure analysis was difficult because 
the species was highly variable and several tree holes lacked overwintering larvae 
(Kitching, 1972). Although the fauna has been investigated in Indonesia, Australia 
and the Nearctic, tree-hole Metriocnemus may be restricted to the western Palaearctic 
region. Our examination of north Nearctic tree holes showed no larval Chironomidae. 
Predatory Toxorhynchites (Culicidae) larvae in Nearctic tree holes might deter Metri- 
ocnemus but even in the absence of Toxorhynchites in Michigan Metriocnemus larvae 
have not been found (R. W. Merritt, pers. comm.). In California, Polypedilum and 
Limnophyes occur in seasonally flooded tree holes but Metriocnemus were not found 
(Grodhaus and Rotramel, 1980). 

In temperate North America, the principal phytotelmata occupied by Metriocne- 
mus species are pitcher plants of the family Sarraceniacea. Larval M. knabi occur in 
many Sarracenia purpurea L. leaf axils, usually in the company of the mosquito 
Wyeomyia smithii (Coquillett). Sarracenia, which grow on bogs throughout eastern 
USA, as far north as New Brunswick (Canada), attract and trap insect prey. These 
are the basis of a food chain within the plant, in which larval M. knabi live in or 
just above the decaying insect remains where they are decomposers that enhance 
prey breakdown and nutrient uptake to the plant (Bradshaw and Creelman, 1984). 
M. knabi are not found outside Sarracenia leaf axils, but larvae continue development 
through to successful eclosion in insect debris held in distilled water outside the 
pitcher. Despite the high respiration rate of the accumulated decaying insect remains, 
Cameron et al. (1977) found the oxygen level in pitchers dropped on lower than 77% 
saturation and it is clear that M. knabi is not the euryoxybiont that might have been 
supposed. There appears to be a single protracted adult emergence period in bogs in 
south-western Québec (Canada) (Cranston, pers. obs.) while in southern New Bruns- 
wick a May emergence was followed by a summer larval cohort resulting in fall 
emergence (Paterson and Cameron, 1982). The situation is not clear in southern 
USA populations. Larval mortality during the winter freeze-up of Sarracenia axillary 
contents may be negligible (Paterson, 1971) or as high as 33% (Swales, 1972). In 
California and southern Oregon Darlingtonia californica Tilley (Sarraceniacea) occur 
in place of Sarracenia and the inquiline Metriocnemus edwardsi Jones replaces M. 
knabi (Jones, 1916) probably also acting as a detritivore on decaying insects (Szerlip, 
1975). Much less is known concerning the ecology of this relationship than that of 
Sarracenia and M. knabi, probably reflecting the scarcity of the host plant. 

In the Old World, notably South-east Asia, Sri Lanka and Madagascar, pitcher 
plants belong to the family Nepenthaceae, unrelated to the Nearctic Sarraceniaceae. 
There are between 65 and 70 species in the solitary genus Nepenthes L. with 28 
species on the island of Borneo (Steenis and Balgooy, 1966). Nepenthes pitchers can 
contain a diverse aquatic fauna, dominated by Diptera, particularly Culicidae (Bea- 
ver, 1979, 1980). Neither Thienemann (1932), Erber (1979) nor Beaver (loc. cit.) 
reported Chironomidae amongst the extensive invertebrate community of pitchers 
(n.b. early records of Chironomidae in fact refer to Ceratopogonidae, principally 
Dasyhelea spp.). However, in 1976 Cranston found larvae of Metriocnemus and 
Polypedilum in a Nepenthes (probably villosa Hook) pitcher from 2,700 m altitude 
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at Carson’s Camp on Mount Kinabalu (Sabah = North Borneo). This observation 
constitutes the unpublished record quoted in Beaver (1983:156). In 1982, very similar 
species of larval Metriocnemus and Polypedilum were discovered in imported Ne- 
penthes villosa intercepted on arrival in Britain from Sabah. A third record of Metrio- 
cnemus from Nepenthes concerns larvae from N. tentaculata Hook at 2,200 m on 
Mount Kinabalu (collected iv. 1984, Ilia Barker). In no case were the larvae suc- 
cessfully reared, although they lived in decaying insect-enhanced distilled water for 
several weeks before dying. 

Throughout the world, there are a wide variety of “‘tank-plants” in addition to 
pitchers. In tropical America many bromeliads (Bromeliaceae) retain substantial 
quantities of water in leaf axils. A substantial aquatic fauna may develop in the larger 
and longer-lived tanks. Picado (1913) described Metriocnemus abdominoflavatus 
from Costa Rican bromeliads, together with other insects including a genus Chiro- 
cladius which is clearly a Polypedilum. In the Virgin Islands Metriocnemus found in 
many of the Tillandsia L. and Aechmea Ruiz & Pavon (Bromeliaceae) axils sampled, 
with Polypedilum and a tanypod occurring more widely. In Jamaican bromeliads 
only “Chironomus” and “Pentaneura” (Tanypodinae) were found (Laessle, 1961). 

Many water-holding plants occur in both the wet and dry tropics, although rela- 
tively few have been investigated in any detail. Thienemann’s major study of phy- 
totelmata in Indonesia (Thienemann, | 934) revealed chironomid faunas in Colocasia 
Schott, Pandanus L. filand bamboo (Bambusa Schreber) but these did not include 
Metriocnemus. However, in the Afrotropical region M. wittei Freeman was reared 
from the axils of wild bananas at 8,000 ft at Musandama in Uganda and M. lobeliae 
Freeman from larvae found in leaf axils of Lobelia sattimae R. E. Fries & T. C. E. 
Fries growing at 12,000 ft on Mt. Kinagop in the Kenyan Aberdare Range (Freeman, 
1956). At a similar altitude of between 12,000 and 13,000 ft on Mount Kenya two 
species of larval Metriocnemus appear to coexist in the mucilagineous liquid con- 
tained in the leaf axils of Senecio brassica R. E. Fries (Cranston, pers. obs.). Neither 
species could be reared, but a pharate male of M. canus Freeman was present in its 
mucilage tube just at the water level in the axil—a species previously known only as 
adults from high altitudes in the Kenyan Aberdare Mountains, the Ugandan and 
Zairean Ruwenzori Mountains. The second species is likely to be M. lobeliae. On 
Mount Kenya larvae survived night temperatues of — 12°C that led to freezing of the 
axillary liquid alternating with high day-time temperatures. 

In temperate Europe there are water-holding plants with Metriocnemus faunas in 
addition to the tree-holes discussed above. Zavrel (1941) named a variety dipsaci of 
M. hirticollis for a population living in the axils of teasel (Dipsacus fullonum L.). In 
the Soviet Union, Borob’ev (1960) found unidentified Metriocnemus larvae in axils 
of teasels growing in forested areas. Recently, Baumgartner (1986) discovered larvae 
of M. nr knabi abundant in teasels growing in Illinois, USA. Strenzke’s (1950) survey 
in Germany of Wood Club-rush (Scirpus silvaticus L. (Cyperaceae)) revealed two 
species of Metriocnemus living in the leaf axils—M. scirpi Kieffer and M. inopinatus 
Strenzke. These species have not been rediscovered since the original description, 
but appear to be restricted to Scirpus phytotelmata. 

Thus, although rock pools have not been previously cited as a habitat for Metriocne- 
mus, species live in such a wide variety of small water bodies that it is not unexpected 
for M. yaquina to occur in such a habitat. 
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